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was determined, and an attempt was made analytically to solve the 
problem of distribution of pressure in the deformation regiron- 
The measurements of the specific pressure were carried out under 
industrial conditions on a cold-reducing mill ‘CVT -32 (KhPT -32)- 
Specially designed rolls (300 mm in diameter) permitted direct 
determination of the pressure at 51x points of the pass with the 
aid of six carbon pressure gauges of the membrane type. 
constructed 2y TsNIITMASh. Fig.l shows the expanded pass with 
the location of the pressure gauges indicated by dots and their 
distance from the wide end of the pass given in mm. Each of the 
two semi-circular rolls accommodated three of these gauges in the 
manner shown in Fig.2. All gauges were located an the plane of 
the crown of the pass, the problem of distribution of pressure 
across the groove being outside the scope of this investigation. 
The electrical pulses, generated by the pressure gauges, were 
recorded on a photographic film with the aid of a magnet o-electric 
oscillograph nos -14 (POB-14). The groove and the mandrel were 
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designed to give a pass which tapered from 34 x 35.0 to 23 x 1.0 mm. 

The pressure measurements were carried out during rolling of tubes 

of aluminium alloys AMT (AMG), L-1 (D-1) and M-16 (D-16). The 

stock (33.2 outside diameter, 3-0-3.2 mm wall thickness) was rolled 

to the following final sizes: 23 x 0.75, 23 x 0.83, 23 x 1.0, 

23 x 1.1, 23 x 1.5, and 23 x 1.75 mm. Both the roll grooves and 

inside walls of the tubes were lubricated with mineral oil. The 

magnitude of feed was determined from the number of reversals per 

100 mm of the length of the stock rolled. Owing to the 

difficulties encountered in measuring the pressure at normal 

rolling speeds, a speed of 10-12 reciprocal revs/min was used in 

the experiments. In addition to the specific pressure, the total \ 

roll pressure Was measured with the aid of a gauge accommodated in pe 

the roll housing. Preliminary to experiments proper, & formula was 

derived for the critical angle, B, in the plane of the groove 

crown, and the values of this angle and of the contact angle Bo, 

were calculated for various feeds, m- It was shown that at 

small m (e-g- m = 1.5 mm) B< Bm for the entire length of the 
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pass; this means that under these conditions the metal lags behind 
the rolls in the entire deformation region. At large Mm, 

B > O85) and the deformation region (contact zone) comprises two 
zones: a zone where the metal lags behind the rolls, and the zone 
of forward slip, the latter increasing with increasing m- (Fig.3)- 
Measurements of specific pressure, P, were carried out at 


m = 4-12 mm, i-e- under conditions of 2-zone deformation region. 
Yo = 5.4, are 


Specif 


The results for alloy D-1, rolled to elongation 
reproduced in Fig.4 where P (kg/mm?) is plotted against the 


distance, * (mm) from the wide end of the pass, the three curves 
relating to data obtained at Mm = 6, 8 and 11 mm. It will be seen 
that p varies along the pass, passing through a maximum at a 
point approximately 180 mm distant from the wide end of the pass, 
the magnitude of the pressure peak increasing with increasing Mm. 
The ascending portions of the curves in Fig.4 correspond to the 
rolling stage during which the wall thickness is considerably 
reduced and the metal is rapidly work-hardened; the descending 
parts of the curves correspond to that stage of the process during 
which the reduction of the wall thickness attained rapidly 
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decreases. The results of some other experiments are also 
reproduc ed graphically. In Fig-5, P (kg/mm? ) at various points 
of the pass during the forward movement of the rolls, is plotted 
against m (mm), the curves obtained for alloy D-1, rolled to 

to = 4-34, relating to points at a distance of 53, 99, 140 and 

177 mm from the wide end of the pass. Fig.6 shows how Pp at 
various points of the pass (distance from the wide end of the pass 
indicated by each curve) varied with the magnitude of the absolute 
deformation ft, the graphs relating to the forward movement of 
the rolls in rolling alloy D-1 to Wo = 4.13. The effect of the 
relative deformation, (pt/t,) x 100%, on P is illustrated in 
the same manner (and for the same rolling conditions) in Fig.e7- 

In Fig-8, p is plotted against the final thickness, tt (mm) 
of the tube (the upper horizontal scale) and against the total 
elongation, Wo» (the lower horizontal scale); the curves, 
determined for alloy D-1 (wall thickness of the stock = 3.1 mm) 
rolled at m= 7-8 mn, relate to points of the pass whose distance 
(mm) from the wide end of the pass is indicated by each curve. 
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In the second part of the investigation, the average specific 

pressure Pep was determined from the measured magnitude of roll . 
pressure P,, and calculated contact area Fx. The results 

obtained on various materials rolled on cold-reducing mills, Fi 
XxNT-32 (KhPT-325 xnt-11/2 (KnpT-11/2) ana xT -2 /> (KhPT~21/2) 

are reproduced graphically in Figs. 9-11, all of which relate to 

the forward movement of the rolling process. Fig.9, relating to 

copper, rolled on mill KhPT-11/2 (m = 6.3 mm, Wo = 4.95) shows 

how Pep (kg/mm? ) varied with the distance, X (mm) from the 

wide end. In Fig.10, Pe is plotted against in (mm); the 

curves, constructed for alee D-1 rolled on mill KhPT-32 

(Yo = 4.13), relate to points of the pass whose distance from the 

wide end is shown by each curve. The same relationship for brass 

f-62 (L-62) rolled on mill KhPT-1!/2 to wo = 4-95, is 

illustrated in Fig.1l. To explain the fact that Pe was found 

to be practically independent to m, the present authors 
postulated that the variation of m brings about redistribution of 
the additional pressure across the pass so that although the 
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pressure at some points may increase, its average value remains 

the same. Fige12 shows the hypothetical distribution of 

pressure across the pass; for the sake of clarity, the semi-circle 
representing the circumference of the groove is shown as a straight 
line 7(R, long, where Rx, is the radius of the groove: graphs 
a and 6 relate to rolling at m = 4 and 12 mm respectively. 
Based on the results of the present investigation, an empirical 
formula for Pep was derived in the form 


i tvd. /*3° 
Pep = Op |2 + “319” € (5) / 


where op - U.T.-S. (kg/mm? ) of the metal rolled, corresponding to 
the degree of work-hardening attained in a given point of the pass; 
f - coefficient of friction between the metal and rolls; D - roll 
diameter, mm; tz - wall thickness of the stock; t,x - wall 
thickness of the tube at the point of the pass for which Pep is 
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calculated. The above formula (which is applicable only when the — 
reduction in the wall thickness of the tube is not less than 

0.04 mm) gave results which were in good agreement with the 
experimental data. In the last chapter of the present paper the 
distribution of pressure along the momentary deformation region 
(contact zone) is analytically studied, and two formulae are 
derived for the pressure in the zones before and after the neutral 
point (referred to as the lagging and forward slip zones). The 
values of pressure, obtained with the aid of these formulae, agree 
with experimental data only for the narrow end of the pass.» 

The results of the present investigation can be summarized as 
follows. (1) The diagram of the distribution of pressure along 
the deformation region constitutes an arched curve which is 
characteristic for a 2-zone deformation: region, and which supports 
the postulated existence of a “critical” section in the plane of 
the crown of the pass- (2) The specific pressure reaches a 
maximum approximately in the middle of the pass+ The peak pressure 
is 2-2.5 times higher than the U.T.S. of the metal rolled. 
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(3) Near the leading (wide) end of the pass, the specific pressure 1) 
i as practically independent ‘of the magnitude of feed, Me Near J 
4 the exit (narrow) end of the pass, the specific pressure increases 
almost linearly with increasing m, the increase being more 
pronounced in sections corresponding to small wall thickness of 
the tubes (4) With increasing total elongation (or decreasing 
final wall thickness) the specific pressure increases hyperboli- 
cally. (5) The average specific pressure is practically 
independent of m.- (6) The average specific pressure can be 
calculated (with accuracy sufficient for practical purposes) from 
a formula derived by the present authors. 
There are 14 figures, 3 tables and 6 Soviet references. 
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PERIODICAL: Akademiya nauk SSSR. Institut metallurgii- 
Trudy, No. 4, 1960. Metallurgiya, metallovedeniye, 
fiziko-khimicheskiye metody issledovaniya, pp. 135-140. 


TEXT: Many of the mechanical failures, encountered in the 
cold-reducing process (seizure of the stock, bending of the rod 
supporting the mandrel, excessive wear of various parts of the 
feeding mechanism) are caused by axial loads which, in addition, 
constitute a factor limiting the protective capacity of the mill. 
It was for these reasons that the present investigation, ' 
concerned with axial loads in rolling non-ferrous metals and 
alloys, was undertaken. The measurements were carried_out on 
cold-reducing mills yt -12/5" (KhPT-11/2") and wnt -22/2" 
(xnpt-2!/2"), used for rolling copper and brass tubes. The 
axial loads, acting directly on stock, were measured with the aid 
of carbon pressure gauges, mounted in a special device attached to 
the end of the stock. In the case of mill KhPT-12 2, only the 
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compressive loads were measured; the device used during rolling 
on mili KhPT-21/2" was designee to measure both compressive and 
tensile loads. A general view of this device is reproduced in 
Fig.1, which shows 4& cylinder (1) to which the stock (2) was 
rigidly attached, and flanges (3) and (4); the compressive loads 
were measured with the aid of three carbon gauges (5), similar 
gauges of the membrane type having been used to measure the tensile 
loads. The electric pulses generated by the gauges were recorded 
with the aid of a magneto-electric oscillograph MoB -14 (POB-24). 
In addition to the axial loads, the roll pressure was also 
determined. In the case of mill KhPT-11/2", the measurements were 
carried out during rolling of copper and brass tubes through six 
different passes. Mill KhPT-22/ 2" was used to study the 
variation of axial loads during rolling of brass tubes through a 
tapered pass (61 x 6 - 36 x 3 mm) and through a k-zone pass 

(61 x 6 - 38 x 3 mm). Some of the typical results are reproduc ed 
graphically. In Fig-2, the roll pressure, Ps (kg, left-hand 
scale) is plotted against the distance, x (mm) from the leading 
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end of the pass, curves 1 and 2 relating to the forward and 
reverse movements of the rolls respectively. Similarly, curves 

3 (forward movement) and 4 (reverse movement) show the variation of 
the axial load, @Q (kg, right-hand scale). The results, 
reproduced in Fig.<, relate to copper tubes rolled on mill KhPT-1z" 
through a pass 4ho x 3 - 27 x 0.8 mm, the other rolling parameters 
being po (elongation) = 3.9 and m (feed) = 8.3 mm. The results 
for brass /1-68 (L-68) rolled on mill KhPT-21/2" through a 4-zone 
pass 61 x 6 - 38 x 3-0 mm (Yo = 2-9, m = 4 mm) are reproduced in 
the same manner in Fig.3, except that in this case Ps; is given in 
tons. In Fig.4, the axial load Qz (kg) is plotted against the 
distance x (mm) from the leading end of the pass, curves } and 2 
relating respectively to the forward and reverse movement during 
rolling of brass L-68 through a tapered pass 61x 6 - 36 x 3 mm 

(Wo = 3-5, m= 4.0 mm). The combined effect of the variation of 
feed, m, and elongation, to, on Qz (kg) during rolling of 

copper (reverse movement) on mill KhPT-11/2", through a pass 

ho x 2 - 27 x 0.8 mm, is plotted against m (mm), curves 1, 2 and 


Card 3/9 
2. 


is 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001239 


PLESHESEL: Waste see 


og EL VETSRAD 


sae 


5/509/60/000/004/010/ 024 


E193/E183 . 
Axial Loads in Cold Rolling (Cold Reducing) of Tubes 
3 relating to to = 3-0, 3-9 and 5.6 respectively, see Fig.5). “ 


In Fig.6, Qs (kg) during rolling of brass L-68 on mill KhPT-11/2" 
through a pass 36 x 3 - 24 x 1 mm (po = 3.9) is plotted against m 
(mm), curves 1 and 2 relating respectively to points at a distance 
of 154.7 mm from the leading end of the pass (forward movement) and 
126.7 mm (reverse movement). In the final experiments, the effect 
of various lubricants on Qs was studied. The results, obtained 
during rolling of brass L-68 on mill KhpT-11/2" through a tapered 
pass 36 x 3 - 24 x 1 mm (po = 3-9, m = 8.3 mm), are reproduced in 
Fig.7, showing the variation of Qs due to change of the 
lubricant, curves 1 and 2 having been constructed for the forward 
and reverse movement of the rolls, and the experimental points i 
relating to an oil/graphite mixture (open circles), solidol (full 
circles), emulsol (full triangles), and mineral oil (full squares). 
The main conclusions reached by the present authors can be 
summarised as follows. (1) In analogy to the roll pressure, the 
axial loads during cold reducing of tubes vary along the pass. 

The axial loads during the reverse movement are considerably higher 
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than those during the forward movement rolls, constituting 8-10% i 
| of the roll pressure in the former, and only 2.5-6% in the latter 
ease. If, therefore, seizure of the stock occurs, it probably 
takes place during the reverse movement of the rolls. 

(2) Two-fold increase in the feed increases the axial loads : 
1.5-1.8 times; a similar increase in the wall thickness ox the H 
stock increases the axial loads by a factor of 203» : 
(3) Minimum axial loads are ensured by using an oil/graphite’ 
mixture for lubrication; mineral oil, used for this purpose, 
raises the magnitude of the axial loads to its maximum. 

There are 7 figures, 2 tables and 2 refererices: 1 Soviet and 
1 German. 
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ae ee 
TITLE: Investigation of the Total Roll Pressure During Cold 
Rollang (Cold Reducing) of Tubes 


PERIODICAL: skademiya nauk So.5R. Institut metallurgii. 
Trudy, No. 4, 1960. Metallurgiya, metallovedeniye, 
fiziko-khamicheskive metody i<sledovaniya, pp.141-149 


TEXT: The object of the present investigation was to study 
the effect of various parameters of the rolling process on the 
pressure exerted on the rolls during cold reducing of tubes made 
of aluminium alloys M-1 (D-1) and AMT (AMG), brasses J\ -62 
(L-62) and “-68 (L-68), German silver, and copper. Mills 
xotel) " (KhpT-27"), X97 -22" (hneT-25"), X77 -32 (hhiT-32) and 
~-75 (KhvPT-75) were us *-i in the ae: and the measure- 
cents were carried out with the aid of carbon pressure gauges 
accommodated in the housing of the rolls, the electrical pulses 
generated by the gauges being recorded by a 14-loop oscillograph 
oR -14 (PoB-14%). The long-term object of the investigation was 
to gather data that could be utilized for improvement of the roll 
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pass design developed at Katedra prokatki Instituta stali 
(Mechanical Rolling Department of the oteel Institute). fo this 
end, the passes in the rolis used in the present investigation were 
calculated from the formulae due to [.M. Vavilov et al. (Ref.3).: 


\—. 


tz 
oa ee Boh 8 ee 
ty = * (1) 
ye ~- nf “ny —_— 
15 
ane 1- e , ot 
1-e \ / 
and toe ee. eee =. 
(2) 
Me ae, a x x : 
ret re eres ee a n « - 
} — no 2 ? 
where: ty 7 wall thackness (mn) at the given point of the pass; 
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tz - wall thickness (mm) of the stock; we = t2/tgp- total 
reduction in the wall thickness; { - length (mm) of the reducing 
portion of the pass; x - the coordinate (distance from the wide 
end) of the given point of the pass (mm); nj and ng - constants 
(ny = 0.64, no --0,1)- Formula (1) was used to design the 

roll passes for milis KhPT-2¢" and KhPT-75, formula (2) having 
been used for the two other mills. Some of the results obtained 
during rolling of alloy AMG (mill KhPT-32) through a tapered pass 
34 x 3 - 23 x 1.0 mm (elongation jo = 4.32, feed m = 8.0 mm), / 
are reproduced in Fig.1, where the roll pressure P (kg, left- 
hand scale, lower curve) and the decrease At, (mm, right-hand 
scale, upper curve) in the wall thickness are plotted against the 
distance x (mm), from the leading end of the pass. In Fig.2, 
Ps (kg) is plotted against the distance ey (mm) from the leading 
end of the pass, curves 1 and 2 relating respectively to the 
forward and reverse movement of the rolls of the mill KhPT-75, 
used for rolling alloy D-16 through a 4-zone pass 54 x 4 - 
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35 x 1.75 mm (m = 10 mm). In Fig.3, Ps (kg) during the forward 
movement of the rolls (mill KhPT-1%" used for rolling copper 
through a pass 40 x 2 - 27 x 0.8 mm) is plotted against feed m 
(mm), curves 1, 2 and 3 relating to rolling to attain elongation 
Ho of 3.0, 3-9 and 5.6 respectively; the variation of Ps 
during the reverse movement under the same conditions is similarly 
illustrated in Fig.4. The effect of elongation, jo, is 
illustrated in Fig.5, where Pg during the forward movement of 
the rolls is plotted against jo, graphs (a) and (b) relating 
respectively to points at a distance of 99 and 140 mm from the 
leading end of the pass: the graphs were constructed for alloy D-1, 
rolled on mill KhPT-32 through a pass 34 x 3 - 23 x 1 mm 

(m =< 7.9 mm). Fig.6 shows Ps (at x = 177 and 53 mm) as a 
function of the absolute deformation (At (mm), the data having 
been obtained during rolling of alloy D-1 on mill KhPT-52 

(po = 4.13). Fig.7 shows Ps (at x = 201.5 and 59.5) as a 
function of the relative deformation At/t x 100°... the curves 
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having been constructed for copper rolled through a pass 32 x 3 - 
20 x 1 mm (jpg = 4-65). In Fig.8, Pg at x = 94.7 mm (curve 1) 


and x = 235.7 mm (curve 2) is plotted against the wall thickness 
tz (mm) of the stock; this graph relates to brass L-62 rolled 
through a pass 38 x 3 - 25 x 1 mm (forward movement). The 


results reproduced in Fig.9, where Ps is plotted against the 
rolling speed n_ (reciprocal revs/min), relate to alloy AMG, 


rolled on mill KhPT-32, through a pass 29 x 3 - 18 x 0.8 mn 
(m = 7.8 mm). Finally, the results of lubricating tests are 
reproduced in Fig.10, where Ps is plotted against various types 


of lubricants used in the rolling of brass L-68 on mill KhPT-}k" 
through a pass 36 x 3 - 24 x 1 mm (yo = 4.65, m = 8.3 mm), 
curves I and II relating to the forward and reverse movement 
respectively. The type of lubricant is shown as follows: open 


circles - oil/graphite mixture; full circles - solidol; full 
triangle - emulsol; full circle (on the extreme left) - mineral 
oil. The following conclusions were reached. 
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(1) Irreapective of the size of tho mill and type of alloy rolled, 
more favourable distribution of the roll pressure along the pass 
is obtained if instead of a 4-zone pass, a tapered pass calculated 
from the formulae (1) and (2) is used. Since the maximum roll 
pressure in a tapered pass is 1.5 times lower than that in a 
k-zone pass, the introduction of the former in industrial practice 
should increase the output of the mill and improve the quality of 
the product. (2) A two-fold increase in the feed increases the 
roll pressure by a factor of 1.3-1.5. (3) In rolling tubes to 
the final wall thickness > 1.3 mm, the increase in the roll 
pressure due to increased feed is approximately the same as that 
due to increased elongation; when the final wall thickness is 
below 1.3 mm, the effect of elongation becomes more pronounced. 
(4) Doubling the wall thickness of the stock increases the rol] 
pressure by a factor of 1.2 during the forward movement, and by a 
factor of 1.3 during the reverse movement of the rolls. 

(5) Within the range of the rolling speeds studied 
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Investigation of the Total Roll Pressure During Cold Rolling 
(Cold Reducing) of Tubes 
(10-80 reciprocal revs/min), the roll pressure remains ‘practically 


constant. (6) Best results (lowest roll pressure) are obtained 
when an oil/graphite mixture is used for lubrication. However, 
this lubricant is difficult to remove from the finished product, 
and the application of emulsol or solidol is recommended instead. 


There are 10 figures, 1 table and 4h Soviet references. 
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B111/B135 
AUTHORS : Belosevich, v.K., and Pay oscow) 


TITTLE < The Destruction of Metal under the Influence of a 
mechnological Lubricant During Rolling 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, No.5, PP 224-226 


TEXT : It is pointed out that the jnfluence of @ 
technological lubricant on the process of col 


investigated mainly from 
fficient and the related problem of the thickness of 


ling equipment. The lubricant can 
uality of the surface of 
sheets. This is illustrated by examples of steel strip from steel 
c8 -08 (sV-08) rolled with castor and palm oil (Fig.2) and stearic 
.2a) and titanium strip rolled with natural wax (Fig.26)- 
It is considered that in addition to known phenomena of surface 
activity of the lubricant and the subse quent hydrostatic action of 
the lubricant squeezed into fissures, the destruction of wtrip can 
be caused by some specific phenomena in the focal point of 
deformation which, apparently, were not yet investigated. 
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AUTHORS : Pavlov, I.M, and Mekhed, G.N. 
TITLE: Determination of the Resistance to Deformation of 


Metals in Impact Bending and Tension 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. Trudy, 
No.7. Moscow, 1960. pp.3-l4. Metallurgiya, 
metallovedeniye, fiziko-khimicheskiye metody 
issledovaniya 


TEXT: Proper understanding of the behaviour of polycrystalline 
aggregates, deformed at elevated temperatures at high rates of 
strain, has an important bearing on the problems of selection, 
design and construction of equipment for hot plastic working of 
metals. Owing to experimental difficulties, encountered in 
studies of the resistance to deformation of metals subjected to 
dynamic loads, data yielded by static tests or obtained by indirect 
dynamic methods have been used for this purpose, leading often to 
erroneous results. The object. of the investigation described in 
the present paper was to explore the possibility of using 4 direct 
method to obtain accurate data on the load-strain-time 
relationship for metals, deformed under conditions of dynamic 
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loading. To this end, 1 specially designed impact testing 
machine PSWO-1000 (VEB WPM - Leipzig) of the pendulum type was 
used, in which both tensile and bending tests could be carried out, 
In addition to the usual facilities for measuring the work done in 
bending a notched bar (of the beam type) or in fracturing a 

tensile test piece, the machine was equipped with photo-cells, 
piezo-electric gauges and an oscillograph, With the aid of these 
devices, the load-strain and strain-time diagrams could be recorded 
in the form of oscillograms from which the impact strength and Xx 
mean resistance to deformation of the metal studied could be 
calculated, as well as the duration of the deformation process. 

The equipment (whose detailed description is given) was used to 
conduct impact bending tests on technical iron with the combined 
C, S and Mn content of 0,02% at 20 to 1200°C, and impact tensile 
tests on copper at room temperature, An oscillogram of the type 
obtained in the bending tests is reproduced in Fig.6 which shows 
how the load exerted on the test piece (h, middle curve) varied 
with time (upper waveform, 1 wavelength representing 1/1000 sec) 
and with the distance travelled by the pendulum (lower waveform, 

1 waveform representing 2 mm). By dividing the area under the 
Card 2/7 
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AUTHORS: Pavlov, J.M. and Krupin, A.V. 
TITLE: An Approximate Graphical Method of Determining the 


Defect-Induced Stress Concentration in Metals 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. Trudy, 
No.7. Moscow, 1960. pp.15-19. Metallurgiya 
metallovedeniye, fiziko-khimicheskiy me tody 

issledovaniya ; 


TEXT: Defects in the form of discontinuities (voids) in metals 

act as. stress risers. The stress concentration due to such a 4 
defect is always less if the defect is completely filled with 

another substance (subsequently referred to as "filler"), the 
existence of a bond between the filler and the parent metal being 4 


to occur. The results of photo-elastic studies, conducted by the 
present authors on thin flat test pieces, showed that in the case 
of hard and notch-sensitive metals the defect-induced stress 
concentration depends on the shape of the defect and on the nature 
of the filler, the quantitative measure of the in luence of these 
two factors being given by the, so-called, shape coefficient K@ 
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and filler coefficient Kg. _It was shown also that the 

integrated coefficient of stress concentration due to any defect is 

given by K = K@Ks - The magnitude of K® of a filler-free 

defect can be determined experimentally or analytically; in the 

case of an elliptical or circular hole it can be calculated from a 

formula derived by G.Kolosov’ K = 1 + 2a/b, where a and b are 

the main semi-axes of the ellipse. Kg can be found from an x 
{ 


empirical formula 
K, — t 
8 


5, . 
0,62 E, +4 


and Eo are elastic moduli of the filler and parent 
Thus the integrated coefficient of any 
n be calculated from 


where E3 
metal respectively. 
defect-induced stress concentration .ca 
K 

K= 2 


0.625 + oo é 


The approximate values of K can be found with the aid of the 
nomogram, reproduced in Fig.2, which consists of a Kg (Eg /Eo) curve 
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(left-hand side diagram) and a set of lines ‘passing through the 
Origin of the coordinate system and corresponding to various 
values of K ~-(right-hand diagram), The following procedure is 
used: (1) the Eg/Eo ratio is calculated for the Given case and 
the corresponding value of {k y “is found from the left-hand curve; 
(2) from the point determined by these two. coordinates, a 
horizontal line is drawn to intersect a line corresponding to K® 
of the given defect, the appropriate magnitude of K having been 
determined experimentally or analytically; (3) a vertical line is 
drawn from the point of intersection to intersect the axis of 

ab scissae on which the sought value of K is'read off, The 
method proposed is illustrated by various numerical examples, 

There are 3 figures and 1 table. 7 


2000 CIA-RDP86-00513R001239: 


XN 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0012396 


"APPROVED FOR RE 


various titanium alloys 
They 
BT 5 
reductions of UP to 60% 


(vT5) and type 131 8H9 T 


specimens 10 mm thick, 
gear. 


total rolling pressure by me 


card 1/5 


APPROV 
ED FOR RELEASE: Tuesday, August 01, 2000 


now describe correspondi 


diameter rolls fitted with ball bearings 
15 mm wide and 150 mm long. 
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AUTHORS : Pavlov, 1-M: and Shelest, A,Ye- 
TITLE: Investigation of Basic Factors in Rolling Titanium 
Alloys With High Reductions 
PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. Trudy, No.7, 
Moscow , 1960. pp.110-114. Metallurgiya metallovedeniye, 
fiziko-khimicheskiy metody issledovaniy 
TEXT: The authors have previously studied the hot rolling of 


onstant relative reductions of 20%. 


ng studies on 
(1Kn1 8N9T) stainless steels at 


one of these alloys. 


A two-high mill with smooth 200 mm 


was used to roll 
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I,.M.Pavlov. 1,.G.Skugarev, A.Ye.Shelest, "Isv. AN SSSR, OTN", 1956. 

No.10). Fig.1 shows specific pressure, kg/mm , as functions of 

rolling temperature by continuous and interrupted lines for the 
titanium alloy and stainless steel, respectively; curves 1, 2 and 
3 refer to reductions of 60, 40 and 20%, respectively. The 
specific pre n the authors used 220 mm 
diameter rolls (Ref .3: I.M.Pavlov, A,Ye.Shelest. “Nauchnyye x 
doklady vysshey shkoly (metallurgiya)", No.3, Izd-vo 

. "Sovetskaya nauka", 1958), the difference rising with falling roll 
pressure. The ratio n of the contact angle a to the central 
angle 9», i-€- the angle between the radius through the point of 
application of the total metal pressure on the rolls (acting in the 
direction of the vertical axis) and the axial line, varies within 
the range 2- 3 for both steel and alloy, first falling and then 
rising with increasing reduction. The authors note the 
importance of this parameter. Spread was measured by finding the 
change in distance between two points on the side of the specimen 
produced in rolling. The lateral spread is plotted as 4 function 
of temperature for 20% average reduction of type QT 14. (vT1D) 
titanium in Fig.2; for 1Kh18N9T the maximum lies at 1100 and for 
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the alloy VT5 at 1000-1050°C, and for technical purity titanium 

at 900 - 950°C, Spread as a function of relative reduction is 

Shown for the steel and the alloy in Fig.3, left and right-hand 
Graphs respectively, at 800, 1000 and 1200°C, The work has shown 
that for VT5 alloy the specific pressure in the beta-phase region = 
is considerably less than in the alpha-phase region, the 
transformation. leading to an abrupt change, The spread mechanism 

in rolling titanium is mainly through barrel formation, while with 
steel it is mainly through slip along the contact surface, The x 
dependence of the index of spread on temperature is also affected 

by the allotropic transformation, the index being lower for alpha 
than for beta titanium: -the narrower the temperature interval of 

the transformation the sharper the change, There are 3 figures, 

1 table and 11 references: 10 Soviet-bloc and l non-Soviet-bloc, 

The reference to the English language publication reads as 

follows: C.W.Starling. "Sheet Metal Industries", 55, 1958, No.379. 
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AUTHORS : Pavlov, I.M., Belosevich, V.K. and Belousov, A.S. 
TITLE: A Procedure for Assessing Wire Drawing Lubricants 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. Trudy, No.7. 
Moscow, 1960, pp.138-146, Metallurgiya metallovedeniye, 
fiziko-khimicheskiy metody issledovaniya 


TEXT: This article describes a laboratory method of assessing 
wire drawing lubricants. The principal requirements applicable 

to wire drawing lubricants are first summarized. In the x 
assessment the principal magnitudes measured were the wire 

drawing force and the amount of lubricant on the wire surface after 
drawing. The quality of the wire surface was assessed in certain 
cases, The tests were made on a laboratory drawbench at speed of 
15 m per min, The wire drawing forces were measured with a 
spring dynamometer fitted with strain gauges, the outputs of which 
were applied through an amplifier to an oscillograph, The 
lubricant thickness on the surface was determined by taking samples 
after each draw weighing, washing with benzene and reweighing. 

The quality of the surface was assessed visually by examination 
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through a lens with a magnification of x5 and in some cases a 
profilograph type MC -18 (IS-18) with diamond stylus was used. It 
was difficult to obtain uniform raw material in large quantities. 
For each series of tests the wire was taken from a single melt or 
even from a single coil. Steel of grades 08 -~ 10 was annealed, 
etched and limed, Some of the wire was tested without liming. 
Steel grade 50 was copper plated and covered with a layer of WA 
liquid glass. Stainless steels 1%18H9 (1Kh18N9) and 2x18H9 
(2Kh18N9) were annealed (hardened) and etched and then coated with 
lime and salt. So far the procedure was much the same as used in 
practice at the "Serp i molot" works. The materials were dried 
before the tests. The dried lubricants were milled and sieved, 
The die geometry was the same in all cases, the half angle of the 
inlet cone being 6°30' and the length of cylindrical part 

& = d/2. All the dies were made of hard alloy type BK8 (VK8). 
The method of finishing the dies is explained. The initial 

length of the wire samples was about 10 m. Both solid and liquid 
lubricants were applied by normal methods, The wire drawing 

force was measured oscillographically at ten points at intervals of 
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about 1,5 sec, thus giving the mean force used in calculations of 
the coefficient of friction. The wire drawing force itself 

should not be used to assess’ the quality of the lubricant, it -is 
better to use the coefficient of friction, formulae for the 
calculation of which have been given by other authors. In view of 
the cone geometry used, the coefficient of friction was 

calculated from the following simplified formula 


Latin (fy + SL Co] + 9:08 (04100 ), 


X 


where Tp — the coefficient of friction; Kk - the specific wire 
drawing stress; p - the mean resistance to strain; F - the 
cross-section of the area before drawing; f - the cross-sectional 


area after drawing; ‘ 1 


a 
cos > : tga-cos > 


be (eee): 


cos z ly a-cns “> 
e 
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For different vaiues, curves of the following type may be 
constructed: k/p = V (itp 5 In practice, the value of k may 

be determined from the meen wire drawing stress and p-_ may be 
taken'as the mean of og and 0;j. In each particular case the 
coefficient cf friction is determined from the calculated value of |. 
k/p. The amount of lubricant on the surface was expressed in x 
mg/em2, It was difficult to calculate the mean thickness because 
the specific gravity-of the lubricant layer which includes the 
lubricant and wear products in indeterminate condition could not be 
determined, In addition, determinations were made of variations 

in wire drawing stress (Kaas - Kmin) / Kaverage x 100%. 

Fig.3 shows typical graphs of the change in the amount of lubricant 
on the surface and of the coefficient of friction with increasing 
number of passes, The tests relate to steel lubricated with soap 
powder, the upper graph gives the quantity of lubricant on the 
surface in mg/em2 and the lower graph the coefficient of friction 
(note that rough scratches are formed after the seventh pass), 

So long as there is plenty of lubricant the surface of the wire is 
matt and profilograms of the surface give differences of about 
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5 microns between the peaks and values. There are no scratches 
or scorings. When the amount of lubricant has become reduced, 


the friction usually varies little but there is a marked change in 
the surface finish, there may be sometimes one or two more passes 
without scoring or heavy scratches but with bad lubricants 
scratching occurs at once. As soon as scoring has commenced, the 
amount of lubricant varies widely and the wire drawing stresses 

and coefficient of friction increase, a5 does the variation in wire 
drawing effort. The values obtained with some of the lubricants 
when drawing steel are tabulated. It is evident that there is no 
direct relationship between the coefficient of friction and the 
stability of lubricant assessed by the number of passes. Certain Xx 
changes in the coefficient of friction when the quantity of 
lubricant is markedly reduced shows that it is impossible to judge 
of the mechanism of friction from the absolute valve of the 
coefficient of friction es certain authors do. Still less is it 
justified to assert that when the coefficient of friction is less 
than 0.05, the friction in wire drawing is of hydrodynamic type. 
The fact that after the layer of lubricant has become thin, with 
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most lubrizants scratches are observed which are later converted 

to deep scoring indicates that in assessing the quality of wire 
drawing lubricant it is important to note the number of passes for 
the lubricant layer becomes too thin, The number of passes without 
heavy scratches and scoring in the presence of a thin layer of x 
lubricant is also very important in assessing the lubricant. 
1,L.Perlin and S,1.Gubkin are mentioned for their contribution in 
this field. There are 5 figures, 1 table and 10 references: 

6 Soviet-bloc and 4 non-Soviet-bloc. The two references to 

English language publications read as follows: R.Tourett. 

Wire and Wire Products. III, 30, No.3. 1955; 

w.M.Halliday. Wire Industry, XII, 24, No.228, 1957. 
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A161/A030 
AUTHORS : Paviov, I.M., Suvorov, IK, and Fomenko, Yu. Ye. 
a 
TITLE: An investigation of soale on free-cutting steel and its 


effect on friction in rolling 


PERIODICAL: Izvestiya vygshikn uchebnykr zavedeniy, Chernay& metallurgiyas 
nde 95. 19608 29-101 


TEXT: Free-cutting steel causes difficulties in rolling, i.e. the 
grip of the rollers 13 not firm, the rollers slip on metal, the metal cracks 
and tears. Same aifficulties are experienced with this steel abroad. The 
steel per GOST 4446-54 atandard contains 0.08-0.30% 5S, uP to 0.15% P and 
0.45% C. Sulphur content sometimes reaches 0.5%. The causes of the trouble 
in rolling have not yet been investigated and no data on the matter exist 
in works on the melting, deoxidation and teeming of free-cutting ateel 
(Ref.1-4 . The described investigation haa been carried out jn rolling in 
a "750" billet mill, with free-cutting “a42" and "AY2A" and structural 

steel for comparison: Scale was collected from under the roils in the mill 
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and from ingots. The temperature of scale softening was determined in an 
installation cf Kafedra metallurgli chugunsa MIS (The Chair of Iron Metal- 
lurgy of MIS) used for teating the softening of ore and sinter (Fig.1)-« 

The softening point of the furnace scale was found at 4050°C. The soften- 
ing point changed in rolling: 4000°C after the second pass; g50° after the 
third; 850° after the fifth and the seventh; 900° after the ninth. It 
drops from 1050° in the first pass to 950°, and rises again after the 
seventh. The content of C in the scale varied from 0.01 to 0.02%; of Mn 
from 0.6 to 0.7%; Si from 0.15 to 0.96%. The S content varied drastically: 
furnace scale contained 0.032-0-039% S, this content was maintained in the 
first and second pass, but in the third pass it rose to 0.15% and reached 
0.39% in the fifth, then dropped to 0.15% in the seventh pass and to 0.10% 
after the ninth. Sulphur content in structural "20" ateel scale was con- 
siderably lower. Curves of the sulphur content variation are shown (Pig-5)- 
The curve of the roller grip (Fige1) clearly shows the influence of the 
sulphur content 1n the scale ~ gripping becomes difficult with a higher 
sulphur content, The sulphur distribution in the metal was investigated 

by Baumann sulphur prints and by chemical analysis taken from different 
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portions of ingots and from rolled strip. It varied only insignificantly. 
Conclusions: 1) A difficult grip is characteristic of free-cutting steel 
compared with other steel grades. 2) The chemical composition of the scale 
changes in the rolling process, particularly the sulphur content. 3) The 
softening point of the scale collected in the rolling process is in the 
range 850-1050°C, and the softening point is lower with a higher sulphur 
content. 4) Increased sulphur content in the scale makes the gripping aif- 
ficult. 5) The segregation of sulphur is insignificant in rolled steel and 
in ingots. 6) Sulphur segregation is not clearly expressed in steel with 
a high sulphur content; ‘he sulphur content difference is low on a different 
level and across in the ngots. 7) The sulphur distribution is more even 
in free-cutting steel i2oxidized with aluminum, and the size of sulphurous 
inclusions is smalle-. 8) The sulphur distribution improves in rolled 
metal during the rol ing process. This is more clearly expressed in "A12A" 
steel deoxidized «.th aluminum. There are 5 figures, 3 tables and 5 Soviet- / 
loc references. 


ASSOCIATION: woskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED: 26 January 1960 
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Fig. 1 - Rolls grip in the 
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Fig. 4 - The sulphur content. 
in scale of "A12" steel 
{in 9 passes) 
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Fig. 5 - The sulphur con- 
tent in scale from ingots : 
A - "A12" steel; 


B= "A12A" 
1 - from the bottom portion 
of ingot; 


2 - from the mid; 
3 - from the top 
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AUTHORS: Pavlov, I. M.; Suvorov, 1. Ke, Fomenko, Yu. Ye. 
ny 


ITLEs Investigation of free-cutting ateel alloyed with 


PERIODICAL: Izvestiya sy3shake uchetucat cave aeniy. Chernaya met: 
ne. S41, 1940, 6 
TEXT: As had been stated in a jre- 
a@uthors, Ize.. vysah. uch. «ave Therr, Méetailicerya, | ; : 
cause «f the diffircnit grap unm orsliings ' tere} ~ high swt fur 
tent in aeale. It lowers the 3 PUP War aaa!” SP age ae -rning it 
iubricant., Besides, this steel oortates Pow celting ee Peg eatectic wh: 
can al3o decrease fricttian and this tio siiy decreasea the piastisaty 
cf steel at the rolling tempes ature eri the atrip unis thus become rugged. 
Data of a work on systens Fe-Ti-S ani Fe Ti-¢-S (her. &, Fishel V. Ru. 
ID. Bilis. The desulfurasting efie-ts 5 ttaritag in steel, "Stalit, 10°32, 
Ho. 2) lead to the conclu titanium may improve 
the workability of hot ate Where at nm. datiois literatura that 
would andicate the effect of titartut on the relia grip on sulfuroua 
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AUTHORS; Pavlov, I. M. and Ushakov, Ye. Y. 


TITLE; The Method of the Fiat Rucesses in the Front Surfaces, Which 
Are Filled With Lubricants 


PERIODICAL: Zavodskaya laboratoriya, 1360, Vol. 26, No. 12, 
pp. 1403-1404 


TEXT: The effect produced by the width of the collar upon the specific 
pressure, and the possibility of determining the true deformation resgist- 
ance by means of tne method mentionei, was investigated. In this connec- 
tion, the aluminus alloy f\1(D1) was investigated, from which specimens 
having a diameter of 12 and a height of 15 mm were cut, and into wnicn 
0.5 mm deep recesses were drilied. The width of the recesses was variatie 
with their depth being constant. Paraffin was used ag a lubricant, woicn 
warranted largely uniform deformation. The specimens were tested by 

means ofa.5*t machine of the type P-5 (R-5) and by means of a device 
warranting the parallel position of the working surfaces. The deformation 
rate varied from 0.012 sec7! at the beginning to 0.03 sec™ -l at the end. 

At such low rates, their influence upon the deformation resistance may 
Card 1/2 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED FOR RELEASE: Tuesday, 


x 5 


August 01, 2000 CIA-RDP86-00513R001239: 


Svatlines Dede Ss are: 


The Method of the Flat Kecesses in the Front $/032/60/026/012/027/ 034 
Surfaces, Which Are Filied With Lubricants B020/B056 


neglected. The compression diagrams for specimens with different widths 
of the receases were drawn. The dapendence of the apecific pressure upon 
the width of the recess at various stages of deformation is shown in Fig.!. 
In consideration of the fact that the inclination of the curves is smull, 
it may be expected that the curve of the true deformation resistance {if- 
fers little from the compression diagram at low widths (e.g., 0-9 um). 
This is confirmed by the curves given in Fig. 2. The difference between 
the stresses determined from these two curves is not more than 4% of the 
true deformation resistance, i.e., not greater than the possible experi- 
mental error. M. V. Rastegayev is mentioned. There are 2 figures ard & 
Soviet references. 


ASSOCIATION: Institut metallurgii it..4.A.Baykova Akademii nauk SGcR 
(Institute of Metallurgy imeni A. A. Baykov of the dAcuaemy 
of Sciences USSR) 
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Investigating the relation of longitudinal and transversal 
cofornation to groove shupe in rolling, Izv. vys. ucheb, 2av.; 
chern, mt. no, 1:121-129 '61, (IRA 14:2) 


1. Moskovskiy institut stali. 
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AUTHORS: Paviov, I.M., Sigalov, Yu.M., Shelest, A.Ye., 
zubko, A.M. and Gurevich, Ya.B. (Moscow) 


TITLE: Investigation of the Process of Hot Rolling of 
Aluminium in Vacuum and in Air 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1961, No.2, pp.64-67 


TEXT: The influence on the friction coefficient of scale or 
an oxide film layer on the surface of a metal being rolled has been 
the subject of numerous papers. However, no direct comparison was 
made of the ordinary process of rolling aluminium in air and in 
vacuum. Such a comparative study will permit direct elucidation 
of the influence of oxide films on the conditions of rolling. The 
authors investigated the power consumption, the speed and deforma- 
tion conditions and the friction coefficient during hot rolling of 
aluminium in vacuum and in air. The rolling was on TsNiIChermet 
laboratory vacuum equipment permitting heating, rolling and 
cooling of 15 x 20 mm, 200 mm long specimens in a vacuum down to 
107-5 mm Hg. From a forged and annealed blank 150 x 10 x 12 mm 
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Investigation of the Process... S/180/61/000/002/002/012 
E073/E535 
specimens were cut. These were heated in a tubular electric 


furnace. The heating temperature was maintained within +15°C. 
Rolling was at 400°C with reductions of 20 to 70% per pass. The 
diameter of the rolls was 85 mm, the rolling speed 6.5 m/min. The 
rolls were of steel itfx-[5 (ShKh-15) (hardness 55 R_) and had a 
polished surface. The pressure was measured by wiré strain gauges. 
Fig.1 shows a typical oscillogram in which 1 is the torque on the 
top spindle, 2 and 5 - pressure measured by the strain gauges, 

3 - recorded roll speed, 4 - recorded strip speed, 6 - torque on 
the lower spindle, 7 - oscillation curve (500 c.p.s.). Fig.2 

shows the dependence of the broadening W = B,/B,, % on the 


relative reduction As/An, where H, By and Ly are respectively 


the height, width and length of the specimens before rolling and 

h, B, and L, are respectively the height, width and length after 
rolling, LB = B, - B, and QVh =H -h. (Here and in the 
following plots the dashed line curve refers to results obtained in 
vacuum and the continuous line curve refers to results obtained in 
air). Fig.3 shows the lead Sh as a function of the broadening, 
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whereby 


L _ oc L 
Sh = strip roll (1) 
i | boll 


where L is the distance between the markings on the strip 


strip 

| and Leoll is the distance between corresponding markings on the roll. 
Fig.4 shows the dependence of the specific pressure P, kg/mm on 

| the broadening ae Fig.5 shows the friction coefficient f' as 
a function of Woes Fig.6 shows the torque M, kgm as a function 
of W,%. It was found that the friction coefficient and the 
required force, which depends directly on the friction coefficient, 
for vacuum hot rolling of titanium, grade BT-1i (vT-1), is 
considerably lower than for rolling in air, whilst for nickel and 
jron (C - 0.01%) it is higher in the same way a8 it is for Al. This 

| again confirms the dependence of these quantities on the chemical 

composition of the rolled metal. The following conclusions are 

arrived :-at: 

1. It was established that for Al the coefficient of friction 
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during rolling in vacuum is higher than for rolling in air, whereby 

the greatest difference (by a factor of about 1.4) was observed 

for smaller reductions; . 

2. it was confirmed that the friction coefficient during rolling 
decreases with increasing specific pressure both in air and in 

vacuum. There are 6 figures and 7 references: all Soviet. 


SUBMITTED: August 8, 1960 


Fig. 


_Card:4 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0012396 


CIA-RDP86- Opt oRgeree? 


Es cerissisenaae esses We Fe 
- Cae i 


JABPROVED FOR Jeapiabicia Tuesday, eal 01, 2000 


perce ats eae a ee Seti Se ST 


GUREVICH, Ya. B. (Moskva): ZUBKO g A.M. (Moskva); PAVLOV, IM. (Moskva) ; 
(STGALOY, YooH. (Mo = 
Effect of the state of seen surfaces or the coefficient of 
friction and other parameters during the rollings of iron in 
vacuum, Izv. AN SSSR, Otd. tekh. nauk. Met. i topl, no.2: A4- 
145 MreAp ‘61. (MITA 14:4) 

(Rolling(Metalwork) ) 
(Friction) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0012396 


SUMsr cee ERIAEAT) RYILOTIN SRNR asaya Pe 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001239: 


amiltsetiy eae wastra Noses Wexeed turk tate tess teeters Pes 


oad 


PAVLOV, I.M.3; GANIN, N.P.; YEGOROV, B.V.; SHELEST, A.Ye.: SYUY TSUO-KHUA ii 


rolling with smooth rolls by the 


the process of i 
Investigating z Izv.vys. ucheb. zav.; chern, net, 


method of rotating bearings. 

no. 3367-73 ‘él. (MIRA 14:3) 

1, Moskovskiy institut stali 4 institut metallurgii AN SSSR. 
(Rolling (Metalvork)) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPR : 
. seieeenetd RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001239: 


PRESSE RASC SERRA Tee teresa eee eee ore 


3/148/61/000/003/007/015 
A161/A133 


AUTHORS: Paviov, I. M., Musikhin, A. M. 
TITLE: Investigation of helical tube rolling in three-high reeling mill 


PERIODICAL: lIavestiya vysshikh uchebnykh savedenty. Chernaya metallurgiya, no- 
3, 1961, 93 - 101 


TEXT :. The existing process investigation data are either obsolete, or they 
do not elucidate some problems that arose with time. The purpose of the subject 
investigation was to find some new data and study the dependence of the axial slip, 
rolling time per 1 meter tube, metal pressure, load on the motor and power con~ 
sumption on the shell wall reduction on the grip cone, peripheral velocity, feed 
angle, and height of the roll crest. The metal pressure on the rolls was measured 
with dynamometers with strain wire gages. Over 700 oscillograms were recorded in 
rolling tubes of different dimensions and steel grades, apart from mass rolling 

to determine the effect of various process parameters on the quality of the tubes. 
The determined interdependences are discussed and illustrated in three graphs. 
Practical recommendations are made and the determined optimum values are given of 
the relative shell wall reduction (15 - 25% of the roll crest height), of the 
peripheral velocity of rolls, feed angle, ete. It is recommended for new mills 
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being designed to diminish the gap between the reeling mill mandrel and the inter- 

nal surface of the shell (or tube) and prevent crumpling of the front shell ead by 
turning the piercing mill through 180° (around the vertical axis) from the present- 

ly used position, so as to feed shells into the reeling mill rolls with the rear 

end first and move in the reeling mill mandrel from the front side. I+ is claimed ~ 
that the investigation and the analysis of the results present some intereat for = 
production engineers as an aid for more corpsious control of the process, and may 

be utilized for further improvement of the existing rolling mill operation, as 

well as in designing new rolling units with reeling mills. There are 4 figures 

and 4 Soviet-bloe references. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED : June 1, 1960 
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AUTHORS: = Paviov, I.M.,.and Brinza, V.N. 
TITLE: Investigation of the Bonding Between Titanium and Steel 


PERIODICAL: Tsvetnyye metally, 1961, No. 4, pp. 58-61 


TEXT: Relatively little work has been published on the problem 
of cladding with titaniun. To obtain a strong metallic bond 
between two unequal metals, the contact surfaces must be clean and 
the surface atoms muSt reach a certain energy state. Heating and 
plastic deformation bring about bonding between the metals. The 
duration of the pressure application has a considerable influence. 
Specimens of Steel 2 of 14 mm diameter with an intermediate layer of 
grade BT1-1 (VT1-1) titanium of 14 mm diameter were placed into a 
Split tubular sleeve. The contact surfaces of the specimens were 
ground, etched and degreased, To protect titanium from absorbing 
gases from the ambience, the junction spot between the titanium and 
Steel was covered with a thin layer of an insulating paste 
(magnesite powder in liquid glass), which contained additions of 
magnesium chips, The specimens were heated to 700-800 °C by passing 
a current through them from a welding transformer and also ina 
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Investigation of the Bonding Between Titanium and Steel 


specially designed vertical tubular electric furnace (located under 
the press), which was preliminarily heated to temperatures at which 
the specimens were plastically deformed (700-1000 °C). The 
temperature in the furnace was monitored by means of a regulating 
transformer and was recorded with 4 galvanometer ; the temperature of 
the specimens was monitored by means of a contact thermocouple. 

Prior to heating, the specimens were preliminarily pressed together 
for 1 min under the press So as to eliminate the residues of air 
between the titanium and the steel. The heated specimens were 
pressed in a press capable of a maximum pressure of 12 tons at 
various temperatures, pressures and holding times. The influence 
was alSo investigated of the thickness of the titanium layer on the 
strength of the bond between the titanium and the steel; the best - 
results were obtained for 4 titanium layer of about 2 mm thickness 
and therefore in the main experiments 2 mm thick titanium sheet was 
used throughout. After cooling in air, the specimens were removed 
from the tubular sleeve and used for machining from them tensile 
test specimens, By means of metallographic analysis, the zone of 
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Investigation of the Bonding Between Titanium and Steel 


contact was studied and the depth of the diffusion layer determined. 
The deformation temperature influences greatly the strength of the 
bond between thg titanium and the steel. Fig.l] shows the bond 
strength, kg/mm“, as a function of the bonding temperature 

(curve 1 - 12.75 ke/mm2, curve 2 - 8.50 kg/mme, curve 3 - 4.25 
kg/mm2), The dependence of the bond strength on the temperature 

for various pressures has approximately the same general character; 
the bond strength increases with increasing temperature, reaching a 
maximum at 1000 °C. In the temperature range 800-900 °C a decrease 
in the bond strength was observed. Apparently this is explained by i 
the influence of the polymorphous a to § transformation of the 
titanium. The increase in the strength of the bond indicates 
formation of a brittle intermetallic zone. Fig.2 shows the 
influence of pressure on the bond strength between titanium and 
steel, bond strength kg/mm2 vs. pressure, kg/mm2 (curve 1 - cladding 
at 1000 °C, curve 2 - 900 °C, curve 3 - 800 °C, curve 4 - 700 °C). 
It can be seen that for all the cladding temperatures the bond 
strength increases with increasing cladding pressure. 
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Investigation of the Bonding Between Titanium and Steel X 


At 1000 ©C and 4.25 kg/mm2 the specimens were pressed together for 
durations of 1 to 5 min. Fig.3 shows the influence of the 
duration (min) of pressure application on the bond strength, 
ke/mm2, An increase in time to 3 min results in a decrease of the 
bond strength. A further increase in the duration of pressure 
application (4% to 5 min) did not have any appreciable influence on 
the bond strength. Simultaneous plastic deformation of titanium 
and steel produces complicated diffusion processes, The diffusion 
zone progresses to a depth which depends on the temperature and 
pressure of the deformation. Metallographic investigations enabled 
establishing the presence of a considerable diffusion zone; the 
dependence of this diffusion zone on the deformation temperature 
and pressure is plotted in Figs. 4 and 5. Fig.4 shows the 
dependence of the thickness of the diffusion zone of a bimetal 
Ti-steel strip on the temperature, depth of the diffusion layer 

1 x 104 cm vs, 10 000/Taps (curve 1 - 4.25 ke/mm2, curve 2 - 

8.5 kg/mm2, curve 3 - 12.75 kg/mm2). Fig.5 shows the dependence 
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on pressure, diffusion coefficient 10-9 cm/sec vs. pressure, ke/mme 
(curve 1 - 1000 °C, curve 2 - 900 °C, curve 3 - 800 °C, curve & - 
700 °C). The experimental results confirm the data obtained by 

S. Storchheim (Ref.5) on the possibility of controlling the depth of 
the diffusion zone by varying the applied pressure. The following 
conclusions are arrived at: 1) The thickness of the titanium layer 
did not have any appreciable influence on the strength of the bond 
between titanium and steel. 2) The greatest strength of the weld 
was obtained for a temperature of 1000 °C and a pressure of 

12.75 kg/mm2. 3) The depth of the diffusion zone depends on the 
deformation temperature and the pressure, and by changing the 
pressure it is possible to control the depth of the diffusion zone, 
whereby the greater the pressure the less deep will be the diffusion 
zone. There are 5 figures and 5 references: 3 Soviet and 2 
non-Soviet. 

(Abstractor's Note: This is a slightly abridged translation). 
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
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AUTHORS : Pavlov, I.M., and Belosevich, V.K. 
TITLE: Investigation of lubricants for cold rolling titanium 
PERIODICAL: Tsvetnyye metally, 1961, No.5, pp. 65-69 
TEXT : In the work described the rolling of grade BT -17 
(VT-1T) titanium and o8%M (O8KP) (rimming) steel using about 30 
widely-used lubricants and others, was studied. In a subsidiary 


series of experiments a further material, (CrT.50 (St.50) steel was 
used. In selecting the lubricants, results of drawing experiments 
in collaboration with A.S. Belousov of the "Serp i Molot" works 
were taken into consideration. The annealed and pickled titanium \ 
had a tensile strength of 58-60 kg/mm2, elongation of 21-23) and 
Rockwell B hardness of 89-93; the corresponding figures for the 
steel were 35, 29-30 and 40-43. The initial thickness of both 
materials was 1.2 mm, thin enough to show lubricating effects 
clearly (Refs. 1, 2); the initial width (30 mm) was such that 
rolling could be effected at high pressures and degrees of 
reduction without width being an important factor in spread (Ref.6). 
A two-high mill with 220-mm diameter rolls of uwi%-15 (ShKh-15) 
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steel (Rockwell C hardness after hardening and low-temperature 
annealing 63-64) was used, rolling speed being 0.53 m/sec and roll 
pressure and torque being measured. The steel was rolled in four 
passes, the titanium in five, the roll-setting for a given pass 
number being constant for all lubricants. The qualitative 
influence of lubricants was best represented, in the authors' 
opinion, by the ratio of overall reduction to final thickness. 

The results per pass qualitatively coincided with the overall 
results and the latter therefore provide a better criterion for 
lubricants since the lubricant influence is summated while random 
variations become relatively less important. The order of 
effectiveness of the tested lubricants was found to be the same for 
the titanium and the O8KP steel. The most effective for cold 
relling titanium were natural fats and high-molecular saturated 
aliphatic acids, and also some commercially available synthetic 
materials (e.g. oil number 142) whose cheapness makes them 
additionally attractive. Natural wax was 0 
Number 142 and an ultrasonic emulsion of ah 
oil ("gach") should be tested under industrial conditions. 
emulsion has the advantage of being also an effective coolant. 
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cooling being an important factor in titanium rolling. The authors 

recommend water-cooling of rolls on the outlet side, as for steel 

atrip (Ref.9), or internal roll cooling. No hydrogen pick-up by 

titanium from lubricant decomposition products during annealing 

need be feared (Ref.10). Using effective lubricants, reduction of 

titanium in cold rolling can be increased by 30-40%, the number of 

passes required being almost halved compared with that when mineral 

oils are used. The subsidiary experiments on St.50 steel, carried 

out in collaboration with I.A. Chamin and I.K. Tokar' of TsNIIChM, 

on an 180/370 x 400 four-high mill, confirmed the main results. 

The present investigation represents a further contribution by 

Pavlov to previous work in this field (Refs. 1, 2). 

There are 1 figure, 3 tables and 10 references; 8 Soviet and x 

2 English. The English language references read: 

Ref.4: E. Rabinowicz, E.P. Kingsbury, Lubricants for titanium, 
Metal Progr. 1955, 67, No.5, pp. 112-114. 

Ref.9: I.C. Whetzel, Rodman Sayre, Improved lubrication in cold 
strip rolling. Iron and Eng., 1959, 36, pp. 123-132. 
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AUTHORS : Pavlov, I.M-, Sigalov, Yu. M.., Shelest, A.Yeo, 
~gupko, A.M. ana Gurevich, Ya- Bb. 


TITLE: Investigation of some conditions 0o 
titanium in vacuum and in air 


h uchebnykh zavedeniy, Chernaya 
metallurgiya, 1961, No.6, pp: 106-110 


TEXT: The authors investigated the force, velocity and 
deformation conditions during the process of rolling of titanium in 
vacuum and compared the results with similar results obtained for 
rolling in air. This was done to elucidate the influence of the 
scale on the friction coefficient, specific pressure and other 
parameters of the rolling of commercially pure titanium. From a4 
pre-forged blank, specimens 15 x 20 mm. 200 mm long were cut. 

Those specimens which were to be rolled in vacuum (3 x 107? mm Hg) y 


f hot rolling of 


PERIODICAL: Izvestiya vysshik 


were heated in a small-chamber electric furnace with molybdenum 
heater filaments; those to be rolled in air were heated in an 
electric furnace with nichrome heater filaments. The specimens 
were rolled in the temperature range 800-1200°C on a two-high mill 


card 1/6 


APPROVED : 
FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


"APPROVED F : 
wy | aba emai Tuesday, August 01, 2000 CIA-RDP86-00513R001239 
mera : Ne Aes ST Be a : 


6582 
Investigation of some poe evone of ..- 5/148/61/000/006/006/013 ; 
£073/E535 


The average reduction was 20%, the 


speed of rolling was 6.5 m/min. The rolls had a ground surface 
with a hardness of 55 RC. The rolling parameters, i.e. the total 
pressure, the torque, the speed of the rolled strip and the 
circumferential speed of the rolls were recorded by means of an 
8-loop oscillograph. Fig.3 shows the dependence of the fricfion 
coefficient fit and of the specific friction force T,, kg/mm“ on 
the rolling temperature, °c, Fig.4 shows the dependence of the 
friction coefficient f' and of the forward slip 5, on the rolling 
temperature, °c, Fig.5 shows the dependence of the specific 
pressure, kg/mm*, on the rolling temperature, 3c Fig.6 gives 
the dependence of the specific pressure, kg/mm’, and the friction 
coefficient f' on the reduction, %. In all these graphs the 
continuous line curves apply to rolling in air and the dashed line 
curves to rolling in vacuum. In the paper the authors apply 
three differing friction coefficients, one f"' determined 
according to the formula of S. I. Gubkin (Ref.12: Theory of shaping 


metals by pressure, Metallurgizdat, :947), another f' determined 
on the basis of the the torque, proposed by 
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Vy. Bayukov and the third, f', determined from the value of the 
forward slip» The following conclusions are arrived at: 

1. Im all cases of rolling in air the curve expressing the 
dependence of the friction coefficient on the temperature has a 
convex- shaped section with a maximum in the temperatu 
1050-1150°C. If titanium is rolled in air at 800-1100°C, 

layer of titanium dioxide scale forms which leads to an increase 
in sliding friction coefficient and spreading. At rolling 
temperatures above 1100°C, a dense layer of scale of a fine grain 
structure forms which peels off easily from the base metal and 
leads to a reduction of the friction coefficient, the friction 
coefficients fi? and f" are similar and their values are very 
near to each other. When rolling was performed in vacuum, the 
friction coefficient was considerably lower and showed @ tendency 
to increase with increasing rolling yemperatur e. This 15 
attributed to a drop in the specific pressure with a minimum 
effect of other factors. 

2, Changes in the specific pressure P and the specific friction 
force 7%, were similar during rolling in vacuum and 1n air. The 
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by the sudden o fo B transformations and this explains the sharp 
drop in the friction coefficient, forward slip and the slight 
rncereaBe in spreading in the temperature range 850-950°C.- 

3, With increasing reduction an increase is observed in the 
specific pressure and a decrease in the friction coefficient. 

4, The experiments revealed considerable qualitative and quantita- 
tive aifferences in the force. velocity and geometrical factors 
pertaining to rolling titanium in vacuum and in air. 

Experzments carried out earlier by some of the authors (Ref.14: 
Stal*, 1959, No.10, 929-931) yielded aiffering results, namely, 
the coefficient of friction and the geometrical and forcé 
conditions depending on it were considerably higher in vacuum 

than in air in the case of rolling pure iron with 4 carbon content 
of 0.01%. This clearly indicates that the investigated quantities 
depend on the chemical composition of the rolled metal. There 
are 6 figures and 14 references! 13 Soviet and 1 non-Soviet. 


ASSOCIATION: Institut metallurgii imeni A.A- Baykova (Institute of 
Metallurgy ameni A. Ae Baykov) 
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against ingress of dampness, oil etc. by a special varnish |] ¥ B 
(PKhV). The current take-off was ensured by slip rings. The cali- 
bration was made by & system of levers and weights. The torque 
transducer was calibrated by direct torsion of the roller by a 
known torque in a special fixture. The mean coefficient of friction 
was determined by the equationa-8- which requires knowledge of 
ratio rh at the insert. Two center punches were made in the fore 
and aft of the insert, and this permitted experimental measurement 


of the advance. The ratio is then calculated by % = rr z, and & = 
0.1 ma , where S is the advance in %; h is the height of strip af- 
ter rolling in mm; Ah is the absolute compression of strip in mn. 
The relationship vetween & and an is shown graphically. The rela- 


tive compression of strip under the insert is smaller than under 
the main body of the roller. The curves were used to determine 
© under the strip. The actual experiments are then described in de- 
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tail. The above permitted assessment of the mentioned quantities as / 
well as the following magnitudes: The effect on friction by the re- 
lative compression, initial thickness of strip, degree of the pre- 
liminary work hardening, and the position of the resulting pressure 
of metal against the rollers. Data on the position of this result- 
ant, effect of pinching on the resistance of metal deformation, 
total deformation of rollers in the deformation center and other 
items were also recorded. The results obtained are to be published. 
There are 6 figures and 5 Soviet-bloc references. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: July 3, 1961 
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AUTHORS : _Paviov, IM. .—Makeye¥ D.I. 
TITLE: The influence of deformation conditions on the 


recrystallization process of type 08 steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty. Chernaya 
metallurgiya. no.1l}l, 1961, 110-115 


TEXT: One of the authors. I.M,.Pavlov, has previously shown the 
usefulness of studying the effect of the relation of longitudinal 

and transverse deformation on the structure and properties of 

alloys. The other has described the structure and properties of ; 
08 steel in the initial state (Ref. 4: Izv.VUZ. Chernayse me 
metallurgiya, no-2, 1960). This steel, initially in the form of 

a 50 x 50 mm square billet. was used for the present work. 

Before rolling, the steel was normalized at 950°C (Ac3 = 930°C 

Ary = 900°C). 15.5 x 50 x 55 mm plates cut from the ballet 

were cold-rolled with total reductions of 9 to B4%. reduction per 
pass being 1 to 1.5 mm. The ratio of longitudinal to transverse 
deformation coefficients n/p was 1 to 6.08 Reductions of 

9 to 12% led Vickers hardness to rise from 890 - 90 to 126 - 128 

Hardness remained independent of changes 1n the »p/P ratio. but 
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> 
became dependent when deformation was raised to 21%. With 52% / 
reduction, Vickers hardness rose to 163 - 174, the lower value 
corresponding to a deformation-ratio value of unity. the higher 


to one of 1.94 and measured transversely to the rolling axis 

(170 along). with 84% deformation, there was little further 
increase in hardness for specimens rolled with p/B = 1, but on 
rolling in only one direction it rose to 201 transversely and 

180 along the rolling ax158. As expected from these effects 
microstructure observations showed that recrystallization of steel 
rolled in one direction began earlier and proceeded faster at 600 C 


than that of steel rolled with y/B = le Heating to 700 C made , 
the structure more uniform and grains more equiaxial. With 
u/p = 2,grains were finer than with the ratio equal to 1. this 


relation holding even on complete annealing at 950 °C. although 
recrystallization produced mainly equiaxial grains. s1ze 
differences persisted. Increase in reductions to 84% led to a 
more elongated structure and a greater effect of deformation ratic 
e.g. with u/B = 6, a grain in the end plane was only reduced 
(compressed) whale along the strip length it was both reduced and 
longitudinally extended. Recrystallization at 600°C resulted in 
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grains similar in the longitudinal and transverse planes. 

Increase in reduction from 51% to 84% gave a considerably finer 
grain after recrystallization. Annealing ina salt bath 
(temperature fluctuations + 5°C) was also carried out. 

A characteristic peculiarity of the structure is that directionality 
is more pronounced in the longitudinal plane. It appears that an 
increase in second and third order strains leads to earlier 
recrystallization with more centres of crystallization and finally 
to a finer grain. There are 5 figures and 4 Soviet-bloc 
references. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute} » 


SUBMITTED: August 30, 1960 
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15.End0 1S 3 only B103/B201 
AUTHORS: Pavlov, I. Mey. Belosevich, V- K., and Ushakov, Ye. V> 
TITLE: Device for studying the external friction in the plastic 


deformation of metals 
PERIODICAL: zavodskaya laboratoriya, V- 27, now 4y 1961, 462-463 


TEXT; The apparatus described here ie suited for measuring the frictional 


the coefficient of friction is often difficult to be studied. In devices 
known so far, samples have peen shifted by hand over deforming plates in X 
the process of plastio deformation. The consequence has been & strongly 
fluctuating rubbing speed which did not exceed 0.05 m/sec. In the 

authors' device (Fig. 1), samples are shifted by & mechanical system. 

Sample 1 i8 compressed by plane-parallel plates in a hydraulic 30-ton press. 

The paraliel position of the working planes is ensured by guides 2, in 

which punches 3 move. Rutber, shock absorbers 4 ensure 4 constant pressure 
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the sample is shifted by 
40 fork 6. her prevented from 


bending. Fork 6 is fastened on s in guide 8 and which 
carries a pressure ce stanoe to shift, 
viz. the frictional force. Bar 7 is put into motion by the already 
turning flywheel 9. The mobile end of bar 10 is connected to armature 13 
of electromagnet 14 via 11 and 142, and, when 44 is switched on, it is 
lowered to the position indicated by & dashed line. striker 15 of the 
flywheel shifts bar head that the sample is pushed out of its 
position between the plates. Flywheel 9 is driven py friction step 
pulley 46 which is fixed to shaft 17 of 4& weighted rooking lever 18. 
Wheel 16 is pressed onto flywheel 9 by the weight. Shaft 17 is driven 
by an eleotric motor. By means of this mechanism the sample can be 
shifted at a rate of up to 4 m/sec. Fig. 2 presents the device serving 
to produce lower speeds (0.05-0-8 m/sec). The bent lever 1 has a shoe 2 
which is pressed onto eccentric 3. The mechanism is inserted into the 
position indicated by the solid line by folding of 2. The rough adjust- 
ment is done by means of step pulley 16 (Fig. 1), the fine adjustment 

by a partial braking of flywheel 9- The frictional forces are recorded 


on the sample. 
means of an a ast 
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. by 8 wire strain gauge ao well as by on amplifying recording apparal <5 
~ (MTIO-2 (up0-2) oscilloscope and tensometrio electronic amplifier). The 
apparatus is used to study the dependence of frictional forces on the 
-yubbing speed, on pressure, and other factors. Fig. 3 presents, as an 
example, the coefficient of friction as © function of the relative 
rubbing speed of aluminum on & hardened steel surface (type wy 15 
(shkh15)) with castor oil as 4 lubricant, and at constant pressure 


(14-61-1329 kg/mm” ) . There are 3 figures and 3 Soviet-bloc refercenves. 


ASSOCIATION: Institut metallurgii im. A- A- Baykova Akademii napk SSS2 


(Institute of Metallurgy imeni A. A. Baykov of the 
; Academy of Sciences UgsR) \ 
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AUTHORS : Pavlov, I.Me and Brinza, VN. 
TITLE: A study of deformation cf titanium-:lad steel 


during rolling 
PERIODICAL: Tsvetnyy® metally,,no.ll, 1961, 59-64 
TEXT: The object of the presert investigation was to study 
the effect of various factors on the strength of bond between *h* 
components of titanium-clad steel. The method of preparation of 
test pieces is best explained with reference to Fig.1, showing: 
1 - two "Steel 2" plates: 2 - two Ti plates, 3 - end spacers. 
4 .~ rivets (preventing the relative movement of the pack compenen® = 
during rolling); 5 - 4 separating compound film. Prior to 
rolling, each pack was compressed in a l2-t press to ensur?® ec 
contact between steel and Ti, and to expel from the pa:k as me * 
air as possible. To protect the interior of the pack from X 
oxydation during pre-heating and rolling. its edges were eith2~ 
arc-welded or sealed with a protective paste (unspecified). 
Magnesium shavings, acting as oxygen getters. were packed in the 
space between Ti plates and spacers. preheating tc 709 1009 SC 
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ae 5 /136/61/000/011/006/09" 
A study of deformation of Ti clad ws. £193/E135 


was carried out ina protective atmosphere. A 5360" two-high 
reversible plate mill was used for rolling. The form of test 

pieces used to determine the bend strength is shown in Fig. 5. x 
The results can be summarized as follows: 1) The bond siraagik 
inoreased with increasing total reduction and with raising 

rolling temperatures This effect is illustrated in Fige2, wher? 

bond strength (kg/mm? } is plotted against total reduction 


Bhs 100%), curves 1-4 relating to rolling temperatures cf 700, 


1ooo °C respectively. 2) The lower the initral 
he higher 25s the bond streng?fr c°* 
hen T3 


constituted 11,1% of the total thickness of the pa:k before 


800, 900 and 
Tif/stee} plate thickness ratic, t 
the clad materials Max inrum strength was attained w 


r 


rolling. z) The bond strength decreases slightly on anor easing 
the rolling speed te o.& m/sec, after which it remains constan’. 
kh) Although the thickness of the diffusion lay®r intreases «itt 
increasing preheating time, the bond strength is not affert:a by 
this factoz. S$) The greater the total reduction, the gmalier «* 
the differenc® between the reduction ef ategl and Ti plateae 
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,180C6 
AUTHORS: Paviov, I. Mes sigaiov, Yu. M. and Gurevich, Ya, 3. 


—— 
Study of the process of not rolling titanium in vacuo 
and in air 


SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
splavy. no- 7, ioscow, 1902. Metalloknimiya i novyye 
Splavy, 197-203 


ext: In order to study the influence of scale formed cn the sur- 
face of the metal during neating on the coefficient of friction, 

specific pressure, expansion and other parameters of roliing, Spe- 
cimens of commercially pure Ti were heated and rolied in a vacuun 


of the order to 107? mm Hg, and in air. phe work was carried out at 

a TsNIIChN laboratory vacuum plant. it was found that in every case , 
of rolling Ti in air, the dependence of the coefficient of friction eS 
on temperature is cupola-shaped in cheracter, with a maximum in 

the temperature range 1050 - 1150°9C. The changes in specific pres- 
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$/598/62/000/007/027/040 
Study of the process ... D217/D307 


Sure and specific frictional force are identical in nature with 

air- and vacuum-roiled Ti. On increasing the percentage reduction 
in area of titanium, the svecific pressure increases and the co- 
efficient of friction decreases. Shere are 8 figures. 
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Pf. 12 OS 

AUTHORS: _Daviev;—tv ty Snelest, #- &., Tarasevich, Yu. fF. and 
Shakhov, V.» be 

YL Lids Lnvestigation of rolling of certain titanium alloys 

SUURCE: Akademiya nauk UoJK. Institut metallurgii. Titan i yego 
splavy. no. 7, moscow, 1j62. Metallokhimiya i novyye 


splavy, 204-212 


PEX@: Hot and “warn" rolling of ri alloys containing 1 - 2.5% Al 
and 0.8 - 2% Mn (alloy 1), 2 - 3.59 Al and 0.6 - 2% Mn (alloy 2), 
4 - 5.5% Al and 2 - 36 Sn (alloy 3) was studied ‘and compared witn 


rolling of commerciaily pure ‘Ti. Microstructure of the alloys, the 
phenomena of gas saturation and scale formation and the nardness 

of the alloys were also studied. It was found that commercially 

pure Ti has a smaller tendency to oxidize than the alloys. Apart ae 
from scale formation, the extent of gas saturation increases on 
neating. Saturation of the surface layer of titanium with oxygen 

and nitrogen leads to the stabilization of tne x-phase. At the 
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warm-rolling temperatures (150°C und peiow), the scale formation 
proceeds slowly or ceases, but gas saturation continues even at 
these temperatures. She authors investigated thermal expansions of 
titanium 37-7 (VT1) and of alloy VT5 in the pure state and after 
complete gas saturation of dilatometric specimens. They fourd that 
the gas-saturated specimens do not undergo a phase transformation 
and have a somewhat nigher coefficient of thermal expansion than 
tne pure metal. On cooling, the aifference between the coefficients 
of thermal expansion of theA-layer and the basis metal can lead 
to the formation of microcracks on the surface. These cracxs, act- 
ing as stress concentrators, deteriorate the mechanical properties 
of Yi articles, and on further cold rolling, can be one of the 
reasons for the failure of the metal. There are 5 figures and 8 
tables. 
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Paviov, 1. M., Belosevich, V. K. and Chamin, Yu. Ae 
ge ee ee : 


gold rolling of commercially pure titanium as compared 
with rolling of steel and aluminum 


Akademiya nauk SSSR. Institut metailurgii. Titan i yego 
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 
splavy, 213-218 


PEXT: Commercially pure titanium {TIT (vTIT), steel -. ,7 (OBKP) 
and aluminum 4 (A) were used in this study. The lubricants used 
were vegetable and animal fats, synthetic products of similar 
composition {no 451), and mineral oils, both in the pure 
state and with v0. (595)). The influence of 
standard lubric f rolling in passes with 
fixed roll posi rs recommend new syn- 
thetic lubricants of d-rolling of 
Ti. Their use enables the nu 

termediate annealing processes to 
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Cold. rolling of .«. D217/D307 


the properties of the metal. Cold-rolling of technically pure ‘i 
with a totai reduction of up to 5u: is possible, which enabies 
Sheet in the cold worked condition to be manufactured, as in the 
case of stainless steel. The surface quaiity of Ti sheet produced 
by a given set of rolls can be regulated py the use of various 
lubricants. There are 3 figures and 2 tables. 
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Dependence of the strain resistance of precision alloy 
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1. Moskovskiy institut stali, 2. Chlen-korrespondent AN SSSR 
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Some basic conditions and regularities in metal-rolling processes. 
Trudy Inst met. no.9:23-54 '62, (MIRA 16:5) 
(Rolling (Metalwork) ) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396 


ZBPEROVED FOR RELEASE: Tuesday, August 01, ane CIA-RDP86-00513R001239: 


epi ae ee epee ate estates BSCE ABS adhe ASE ee 
a 2 a Sn rr ee ee 


EC LSF SEY Oe Caen EC Eon 


PAVLOV, I. 


Consecutive relationship between certain processes of die forging. 
Trudy Inst.met. no.9235~60 '62, (MIRA 16:5) 
“(Forging ) 
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5207/0308 

AUTHORS 3 Pavlov, I. M. and Ushaxov, Ye. V. 

PIitLe: Determining the true resistance to deformation by ex- 
trapolation of the curves resistance to deformation - 
coefficient of friction 

DVCKCS: Academiya ux SSSR. Ins ut metailurgii. Tru udy no.9, 


na LSt1Ltur 
“loscow, 1962. Voprosy plasticheskoy deformatsii metallia, 


07-71 


TEXT: Annealed Arico iron cylinders (12 mm diameter and 6 mm 

height) were compressed between two Steel plates. The contact be- 
tween the plates and the samples were Lubricated witr one of the 
fo..owing: CY (SU) engine oil, oleic acid, purified vaseline, gra- 
nite mixed witn engine cil, etc. The tests were carried out on a pee 
universal A4Y-49(IMCh-30) machine and the rate of deformation was 
0.003 - 0.004 sec-1, Simultaneously with the axial stress, the la- 
teral friction was measured at the convacts of tne samples with the 
plates. The resistance to deformation (axial stress) plotted ag- 
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62/000/003/001/0i4 
Determining tne true ... D207/ 0508 


ainst the coefficient of friction 
tion (defined here as the natural = the ratio of tne in- 
initial to final height a. the san ) gave straight lines which 

were only partiaiiy matcn by the eR cal formulas of Unxsov, 
Pevrov and Sievel. Foli owing I, M. Pavlov and Ya. S. Gailay tne 
stresses were ee apo tated to zero coefficient of friction and tne 
resultant values of the axial stress were called the "true resist-  ~Y¢ 
ances to deformation". Tne resistances to deformation obtained in ~ 
this way agreed Satvistactorisy with the vaiues found by the me- 

tnod of M. V. Rastegayev (cylindrical samples with recesses at tne 

two plane ends fiiled ike stearic acid to reduce the friction 


with the steel piates). There are 5 figures. 
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